Introduction
Breast cancer (BC) diagnosed in women less than 45 years of age is still a significant challenge in terms of molecular, genetic and psychological studies, and qualifications to oncologic treatment. Diagnostic procedures and treatment algorithms of young BC patients differ considerably in comparison with these dedicated to women who are 45 years old or over. Breast cancer in young women are commonly more aggressive, associated with poor prognosis and are diagnosed at the advanced clinical stage. Early diagnostics in this age group may be difficult. In many cases mammography in young women is not sufficient to identify cancer lesions because of high breast density [1] .
According to estimated data presented by Estimated Cancer Incidence, Mortality and Prevalence Worldwide (GLOBOCAN), there were 1 676 633 cases of malignant breast tumors registered worldwide in 2012, 350 126 of new BC cases were diagnosed in women under 44. Standardized incidence ratios in selected age groups were as follows: for the population of women aged from 15 to 39 was 14.1/100 000, and in the age group 40-44 was 67.2/100 000. For European population these values were 20.4/100 000 and 102.6/100 000, respectively [2] .
Breast cancer is the first leading cause of death of malignant cancer in young Europeans -28.8%, ant the incidence increases [2] . In United States the invasive BC is diagnosed in approximately 11 000 females under 40, which stands for 4.7-4.9% of all patients with the diagnosis of breast cancer [3, 4] .
Data presented by the Central Cancer Registry in Korea showed that in 2011 breast cancer was diagnosed in 13.2% of patients under 40, and 4.7% of patients were younger than 35 [5] . The incidence differs up to 4-fold depending on the region of the world and is associated with the ethnic origin of patients. Afro-American females under 35 are twice as more endangered by invasive breast cancer as white females, and the clinical course of the disease is aggressive [1] . The highest incidence ratios were denoted in Australia, North America and Europe, and the lowest in Asia and in the Near East (Table 1) .
In Poland, 14 649 new cases of breast cancer were registered in females aged between 15 and 44 years in decade [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] . During the analyzed period of time the increase in incidence of 16.6% was observed. The increase was confirmed by crude and standardized incidence ratios analysis: in 2002 the respective numbers were 12.5/100 000 and 9.0/100 000, while in 2011 -15.5/100 000 and 10.8/100 000 (Table 2) [6] .
The aim of the study is the retrospective analysis of the incidence of malignant breast cancer in young women (under 44 year of life) in Podkarpackie province in 2002-2011.
Material and methods
In the presented study the population of young patients involved women diagnosed with breast cancer before 44 year of life. There is no clear-cut definition of the term "young patient" in the available scientific literature [7] . Most commonly the term "young" was used for females before 35 years of age [8] or for women before menopause [9] .
Material for analyses was obtained from Podkarpackie Cancer Registry in Rzeszow. 614 cases of malignant cancer and 26 cases of cancer in situ diagnosed in young women (up to 44 year of age) from Podkarpackie province in the years 2002-2011 were analysed. The crude and the standardized cancer incidence rates were estimated, the percentage of histopathologically confirmed cancer cases and the percentage share of registered malignant breast tumors in women under 45 years of age compared to all registered malignant BC cases were calculated. The analysis of incidence in individual counties was also presented, as well as the stages of clinical advancement at diagnosis and the methods of treatment. The crude ratios were calculated on the basis of the data describing actual Polish population published by the Central Statistical Office (GUS) [10] . For standardized ratios the "standardized world population" was analyzed, as proposed by Segi and modified by Doll. For statistical analyses the Microsoft Excel 2010 software was utilized. Maps were prepared using Map Viewer 7 software.
Results
In the study group there were 614 of new breast cancer cases registered. The number of registered cases at 2011 was 73, and it was 37.7% higher as compared with the year 2002. During the analyzed period of time the increase in crude and standardized incidence ratios was observed. In 2002 the crude incidence ratio was 7.7/100 000 compared to 11.5/100 000 in 2011. Similarly, the standardized incidence ratio in 2002 was 6.0/100 000 versus 8.4/100 000 in 2011.
In (Table 3) .
The incidence of BC in women younger than 45 years in different counties of Podkarpackie province was analyzed. In the years 2002-2011 significant differences in the studied values were observed. The highest incidence ratios were observed in Przemyski county -16.9/100 000, in Rzeszow -16.6/100 000 and in Przemysl -16.2/100 000. These ratios significantly exceeded the ratio for the whole province, which was 12.9/100 000. The lowest incidence was denoted in Lubaczowski county -7.8/100 000 and Przeworski county 9.2/100 000 ( Fig. 1) .
During the studied decade, breast cancer most commonly was diagnosed in locally advanced stage -45.8% and in regional -29.1%. Slightly over 4.0% cases were diagnosed in preinvasive stage (Fig. 2) . Most of the patients (70.3%) were treated radically, 20.0% received palliative treatment and 4.0% -symptomatic treatment (Fig. 3) .
In young women in the studied period the highest percent of cases was invasive ductal carcinoma -69.1%, lobular carcinoma -7.2%, and the lowest -medullary carcinoma -2.2% (Fig. 4) .
Additionally, 26 cases of in situ carcinoma were analyzed, which was 4.2% of malignant cancer cases registered in the years 2001-2011 in young women. In this study group (15-44 years of age), like in the case of invasive cancer, the increase in crude and standardized incidence ratios.
In 2002 crude incidence ratio was 0.3/100 000, and in 2011 -0.9/100 000. Similarly, the standardized incidence The percentage share of preinvasive breast cancer cases in all malignant cancers in the studied age group have increased by 1.4% in 2011, as compared with 2002 (Table 2) .
Discussion
Breast cancer is diagnosed most commonly in females from age group of 50-69 years, which is associated with the natural course of the disease (most cases occur after menopause) and the active diagnostic screening of this group.
Podkarpackie province is characterized by relatively low risk of BC -in 2011 its incidence was the lowest in Poland (standardized incidence ratio was 39.9/100 000). The highest ratios were denoted in western Poland, especially in Kujawsko-Pomorskie province -60.9/100 000. The average ratio for Poland was 51.7/100 000 at that time [6, 11] . In Poland, the highest increase of breast cancer incidence was observed during the last two decades (1990-2010), mainly in women after 50 years of life. Similar tendency is observed in grown-up women before menopause (20-49 years of age), in this age group during the last three decades the incidence of BC has increased of about 1.7 times [6] .
In the years 2002-2011 the increase in the number of new malignant breast cancer cases in women before 45 years of life was observed in Poland and in Podkarpackie province (16.6% vs. 37.7%). Standardized incidence ratio during the studied decade was lower in Podkarpackie province than in Poland (7.2/100 000 vs. 9.4/100 000, respectively). The decrease in the number of diagnosed breast cancer in young women within the total number of registered breast cancer for Poland by 1.8% was observed, and for Podkarpackie province this value increased by 0.8%. During the discussed decade the cumulative risk for Poland increased by 0.2%, and for Podkarpackie province -by 0.1% [6] .
Bleyer states, that approximately 7.0% of American women with breast cancer is diagnosed before 40; BC stands for over than 40.0% of all cancers in this age group. Survival ratios are lower as compared to older women, and multivariate analysis showed that patients' younger age is an independent poor prognostic factor [12] .
In the study presented by Anders and coworkers, which was focused on gene expression in two age groups (females younger than 45 and over 65 years of age), 367 genes were identified, which might differentiate tumors of young women with lesions found in women older than 65. The results confirm that breast cancer in patients before 45 is biologically different when compared to tumor diagnosed in females over 65 years of age [7] .
During the discussed period of time, 11.0% of malignant cancers were diagnosed in females older than 45. The increase in the incidence in the study group may be directly associated with changes which have occurred in female age structure between years 2001 and 2011.
In 2011 in Podkarpackie the increase of average 10.6 thousand in the number of women aged 25 to 39 was observed, as compared with 2002. Similar situation was in Poland as a whole, where the increase was of 227.6 thousand. Women born during the population boom (1970) (1971) (1972) (1973) (1974) (1975) (1976) (1977) (1978) (1979) (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) ) are now at increased risk of breast cancer (Figs. 6, 7) .
There is significant variation in incidence of malignant breast cancer in young women in Poland. In the years 2002-2011 the highest incidence was denoted in Wielkopolskie (11.6/100 000), Zachodniopomorskie (10.3/100 000) and Kujawsko-Pomorskie (10.2/100 000) voivodeships. The lowest incidence was observed in Podkarpackie (7.2/100 000), Opolskie (7.8/100 000) and Lubelskie (8.6/100 0000). The average for Poland was 9.4/100 000 [6] .
In Podkarpackie there is also regional variation observed -the highest incidence is typical for women residents of big towns and Bieszczady region, and the lowest charcterizes population inhabiting northeast part of the voivodeship. According to data presented by Zielińska et al., published in the report "Zdrowie kobiet w Polsce", the threat to life of women aged 15-49 in Poland after 1991 is over than 10% higher in these living in towns when compared to females living in the country [13] . There is no data available, concerning life threats of women from Podkarpackie. In Podkarpackie province the breast cancer was diagnosed most commonly as locally advanced (45.8%). The percentage of cancer lesions identified at this stage was 9.8% higher in 2011 than in 2002. The increase in the number of cases diagnosed as in situ (1.2%) and disseminated disease (1.3%) was observed. It is alarming, that in young women only 4.1% of breast cancer cases is diagnosed at in situ stage, and for approximately 9% of females the first contact with the oncologist occurs when the disease is at metastatic stage.
Low number of cancer cases diagnosed in the preinvasive stadium may be associated with low oncologic watchfulness of both women and primary care physicians. Starting from 2012 in Podkarpackie province the Conference "Early diagnostics is a chance for cure" is organized. It is addressed to primary care physicians and aimed on the increase of oncologic watchfulness. The belief that cancer is preserved for older people results with late diagnosis, when the tumor burden is substantial and the disease has spread to lymph nodes or to distant locations [14, 15] .
Very important for breast cancer diagnostics is physical examination (palpably), because 80% of all lesions and 37% of malignant lesions are diagnosed this way [16] .
However, Brodersen et al. state, that regular self-examine of breast doubles the number of biopsies not influencing the reduction of morbidity of breast cancer, so one can not unambiguously state that it is useful in the early detection of cancer lesions [17] .
Screening towards breast cancer in young women is not indicated, especially by the use of mammography. WHO clearly points the risk associated with mammography [18] . The high density of breast tissue with the glandular component hinders the diagnostics of breast cancer in patients before 45 years of life. In genetically predisposed woman the specialists recommend annual physical examination and diagnostic imaging of breast (sonography in young women) starting from 20-25 year of life, mammography and sonography after 35, and mammography every second year for women older than 50 [19] .
Polish Society of Oncology recommends magnetic resonance imaging (MRI) as the most accurate diagnostic imaging method for young women from the increased risk group [20] . It was shown that MRI has significantly better resolution as compared to sonography and mammography, but as the expensive method it is nowadays used mainly for the exclusion of breast cancer suspicion [21] .
The almost 10% increase in diagnoses at the locally advanced stage, observed in Podkarpackie province, may be associated with increasing awareness of young habitants of Podkarpackie and by actions carried by some local authorities which have invited all women over 20 years of age for breast sonography free of charge.
In the years 2006-2014 The Authority of Rzeszow invited young women, aged 20-44 to program "Breast cancer prevention -breast sonography". The number of women who participated in this program during this period of time increased of 248,3%. This confirms the enthusiasm of beneficiaries and the necessity of such prevention programs.
In total, for 9 years 1010 pathologic lesions including 15 malignant cancers were identified in young women from Rzeszow. The amount of financial measures expended from Town Budged for this purpose was equal 211 833,2 PLN (Table 4) [22] .
While analysing the data concerning the incidence of breast cancer in Podkarpackie province and in Poland the substantial share of preinvasive cancers was found in young women during the discussed decade. The number of BC cases diagnosed at in situ stage in Podkarpackie province was higher than in Poland (13.2 vs. 10.1, respectively). There were no differences in case of invasive cancer.
During the analyzed period of time in Podkarpackie 70.3% of women were treated radically and in 20% of cases palliative treatment was administered. Voogd et al. have shown that in women before 35 years of age, in whom breast conserving therapy was applied, nine times higher risk of relapse was observed, as compared with patients after 60. Yet young patients treated with radical mastectomy had no increased risk of relapse, contrary to women after 60 years of age [23] . Studies performed by Bharat et al. confirm that the risk of breast cancer relapse in women diagnosed before 40 is 1.5 times higher than in patients diagnosed after that age. Risk of relapse in women of 35 in whom breast-conserving therapy was applied is 9.2 times higher than in patients aged 65+ [24] . In young women treated because of breast cancer there in an increased risk of the second breast cancer development [14] . Retrospective cohort studies performed in Denmark on 10 356 females with breast cancer confirmed that in women younger than 35 at diagnosis there was the highest risk of developing metastases to lymph nodes (51%, p = 0.02), as compared to patients aged between 35 and 50. Danish studies have also shown that in young women diagnosed at the early stage of the disease, who were not treated with cytotoxic drugs, there was higher risk of death as compared with patients from older age groups. Yet patients who did not menstruate as the result of chemotherapy and ovary hormone activity suppression had better prognosis than patients menstruating normally. However, this type of the therapy is controversial because of its influence on patients' fertility [23] .
The independent study, performed on 732 patients with non-metastatic breast cancer from Mount Sinai Medical Center in New York have shown that tumors in females younger than 36 years of age were characterized by longer diameter [1] .
Despite the substantial progress observed in medicine, improvement in access to diagnostic procedures and increasing awareness, which among others resulted from prophylactic actions, 5-years survival rates of young Polish women with breast cancer are the lowest in Europe (Table 5 ) [25, 26] .
The study performed in Institute Curie in France have shown that even if the tumor burden, lymph node status, histological grade, hormone receptor status, local treatment procedure and systemic adjuvant treatment were considered, still the relative survival ratios were the lowest in young age group [27] .
In the available bibliography there are controversial information concerning the role of oral contraception (OC) in breast cancer development induction in young patients. OC is the main contraception method in United States. More than 45 millions of American women have used OC, and 10.7 millions uses this method nowadays [28] . The study performed by Hunter et al. in 1989 Hunter et al. in -2001 , on the group of 116 608 nurses aged 25-42 showed only slightly increased risk of cancer development in OC users -1.33%. The increase of relative risk of 3.1% was observed only in females receiving triphase preparation of levonorgestrel, which includes high doses estrogen or progesterone [29] .
The incidence of breast cancer is also observed in pregnant women, occuring in 1/3000 -1/10 000 cases, which is approximately 3% of all breast cancer cases. The physiologic changes within breast during gestation result in diagnosis delay of 5-7 months. However, the probability of metastases identification increases, it is approximately 2.5 times higher in pregnant woman as compared to the whole female population, and the presence of metastases to regional lymph nodes manifests in as many as 60% of cases [30] .
Genetic predispositions, involving germinal mutations within highly penetrant genes like BRCA1 and BRCA2, is associated with the increased incidence of breast cancer [7] . Malone and coworkers state that breast cancer diagnosed before 35 years of age with high probability indicates BRCA1/2 mutations and TP53 mutations. In control studies they estimated, that 9.4% of breast cancer patients diagnosed before 35 were the carriers of BRCA1/2 mutation. The numbers are even higher in the case of familial predisposition to breast and ovarian cancer, and in women of Ashkenazi Jewish origin [31] .
No matter the age of a patient and the reason of malignant cancer, such diagnosis is always a great shock for women, and carries serious medical, social, psychic and sxual consequences. For young women the international organization was created: "Young Survival Coalition". The aim of this organization is to increase awareness and to guarantee financial measures for treatment of females younger than 40 years of age. With the help of Coalition young patients may track the local support groups and participate in programs aimed on the reduction of sense of isolation and alienation from the society [32].
In conclusion, the incidence of malignant breast cancer in Podkarpackie still increases, albeit voivodeship is the region characterized by the lowest risk of developing breast cancer.
Despite the progress in diagnostics and treatment, young women are still diagnosed too late.
It is relevant to carry the information actions among women and health professionals to let them know that breast cancer may affect young women.
The interest in preventive medical examination towards breast cancer was observed in young women from Podkarpackie province.
Intensified clinical analysis of young women with breast cancer may contribute to the improvement of diagnostics and treatment in this age group.
High incidence ratios among young women may reflect the lack of routine screening in this age group, which is not enrolled into breast screening plan.
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